Biology - Adaptations
Week 04/13/20
Reading:
● Annotate the article: Adaptations
○ Underline important ideas
○ Circle important words
○ Put a “?” next to something you want to know more about
○ Answer questions at the end of the article
Activity:
● Create a hybrid organism that is adapted to a variety of environments
○ Environmental Adaptation Activity
Writing:
● Read the article: The Bad Breath Defense
○ Answer the writing prompt at the end of the article.

Biología - Adaptaciones
Semana de 04/13/20
Lectura:
● Anotar el artículo: Adaptations
○ Subráye ideas importantes
○ Circúle palabras importantes
○ Ponga un "?" junto a algo que usted quiera saber más
○ Conteste las preguntas al final del artículo
Actividad:
● Crear un organismo híbrido que se adapta a una variedad de entornos.
○ Environmental Adaptation Activity
Escritura:
● Lea el artículo: The Bad Breath Defense
○ Responda la pregunta al fin del artículo.

Adaptation
By National Geographic Society on 03.21.19
Word Count 880
Level MAX

Image 1. A gray whale calf sits on top of its mother's back. They are seen here in the San Ignacio Lagoon, in Baja California South, Mexico.
Gray whale mothers migrate thousands of miles every year from the Arctic to give birth in warm waters. Photo by: Francois Gohier/UIG via
Getty Images

An adaptation is a mutation, or genetic change, that helps an organism, such as a plant or animal,
survive in its environment. Due to the helpful nature of the mutation, it is passed down from
one generation to the next. As more and more organisms inherit the mutation, the mutation
becomes a typical part of the species. The mutation has become an adaptation.
Structural And Behavioral Adaptations

An adaptation can be structural, meaning it is a physical part of the organism. An adaptation can
also be behavioral, affecting the way an organism acts.
An example of a structural adaptation is the way some plants have adapted to life in the desert.
Deserts are dry, hot places. Plants called succulents have adapted to this climate by storing water
in their thick stems and leaves.
Animal migration is an example of a behavioral adaptation. Gray whales migrate thousands of
miles every year as they swim from the cold Arctic Ocean to the warm waters off the coast of
This article is available at 5 reading levels at https://newsela.com.

Mexico. Grey whale calves are born in the warm water, and then travel in groups called pods to
the nutrient-rich waters of the Arctic.
Some adaptations are called exaptations. An exaptation is an adaptation developed for one
purpose, but used for another. Feathers were probably adaptations for keeping the animal warm
that were later used for flight, making feathers an exaptation for flying.
Some adaptations, on the other hand, become useless. These adaptations are vestigial: remaining
but functionless. Whales and dolphins have vestigial leg bones, the remains of an adaptation (legs)
that their ancestors used to walk.
Habitat

Adaptations usually develop in response to a change in the organisms' habitat.
A famous example of an animal adapting to a change in its environment is the English peppered
moth. Prior to the 19th century, the most common type of this moth was cream-colored with
darker spots. Few peppered moths displayed a mutation of being grey or black.
As the Industrial Revolution changed the environment, the appearance of the peppered moth
changed. The darker-colored moths, which were rare, began to thrive in the urban atmosphere.
Their sooty color blended in with the trees stained by industrial pollution. Birds couldn't see the
dark moths, so they ate the cream-colored moths instead. The cream-colored moths began to
make a comeback after the United Kingdom passed laws that limited air pollution.
Speciation

Sometimes, an organism develops an adaptation or
set of adaptations that create an entirely new species.
This process is known as speciation.
The physical isolation or specialization of a species
can lead to speciation.
The wide variety of marsupials in Oceania is an
example of how organisms adapt to an isolated
habitat. Marsupials, mammals that carry
their young in pouches, arrived in Oceania before the land split with Asia. Placental mammals,
animals that carry their young in the mother's womb, came to dominate every other continent, but
not Oceania.
Koalas, for instance, adapted to feed on eucalyptus trees, which are native to Australia.
The extinct Tasmanian tiger was a carnivorous marsupial and adapted to the niche filled by big
cats like tigers on other continents. Marsupials in Oceania are an example of adaptive radiation, a
type of speciation in which species develop to fill a variety of empty ecological niches.
The cichlid fish found in many of Africa's lakes exhibit another type of speciation, sympatric
speciation. Sympatric speciation is the opposite of physical isolation. It happens when species
share the same habitat. Adaptations have allowed hundreds of varieties of cichlids to live in Lake
Malawi. Each species of cichlid has a unique, specialized diet: One type of cichlid may eat only
insects, another may eat only algae, another may feed only on other fish.
This article is available at 5 reading levels at https://newsela.com.

Coadaptation

Organisms sometimes adapt to and with other organisms. This is called coadaptation. Certain
flowers have adapted their pollen to appeal to the hummingbirds' tastes. Hummingbirds have
adapted long, thin beaks to extract the pollen from certain flowers. In this relationship, the
hummingbird gets food, while the plant's pollen is distributed. The coadaptation is beneficial to
both organisms.
Mimicry is another type of coadaptation. With mimicry, one organism has adapted
to resemble another. The harmless king snake (sometimes called a milk snake) has adapted a color
pattern that resembles the deadly coral snake. This mimicry keeps predators away from the king
snake.
The mimic octopus has behavioral as well as structural adaptations. This species of octopus can
mimic the look and movements of animals such as sea snakes, flatfish, jellyfish and shrimp.
Coadaptation can also limit an organism's ability to adapt to new changes in their habitat. This can
lead to co-extinction. In southern England, the large blue butterfly adapted to eat red ants. When
human development reduced the red ants' habitat, the local extinction of the red ant led to the
local extinction of the large blue butterfly.
Vestigial Adaptations

Vestigial organs are adaptations that have become useless. In humans, vestigial organs include the
appendix, thought to be left over from when the human diet was primarily vegetation; the coccyx,
a vestigial tail; and gill slits that are found in human embryos, though embryos never breathe
through them.
URL: https://www.nationalgeographic.org/encyclopedia/adaptation-survival/

This article is available at 5 reading levels at https://newsela.com.

Quiz
1

Which choices could be considered adaptations?

a frog having strong jumping legs
a giraffe stretching its neck to eat
3. a bear hibernating in winter
4. a bird having long feathers for flight
1.
2.

2

3

4

(A)

1, 2 and 3

(B)

2, 3 and 4

(C)

1, 3 and 4

(D)

1, 2 and 4

Which paragraph in the section "Speciation" BEST supports the idea that animals can adapt in ways that allow multiple species
to survive together in a common area?
(A)

Sometimes, an organism develops an adaptation or set of adaptations that create an entirely new
species. This process is known as speciation.

(B)

The wide variety of marsupials in Oceania is an example of how organisms adapt to an isolated habitat.
Marsupials, mammals that carry their young in pouches, arrived in Oceania before the land split with
Asia. Placental mammals, animals that carry their young in the mother's womb, came to dominate every
other continent, but not Oceania.

(C)

Koalas, for instance, adapted to feed on eucalyptus trees, which are native to Australia. The extinct
Tasmanian tiger was a carnivorous marsupial and adapted to the niche filled by big cats like tigers on
other continents. Marsupials in Oceania are an example of adaptive radiation, a type of speciation in
which species develop to fill a variety of empty ecological niches.

(D)

The cichlid fish found in many of Africa's lakes exhibit another type of speciation, sympatric speciation.
Sympatric speciation is the opposite of physical isolation. It happens when species share the same
habitat. Adaptations have allowed hundreds of varieties of cichlids to live in Lake Malawi. Each species
of cichlid has a unique, specialized diet: One type of cichlid may eat only insects, another may eat only
algae, another may feed only on other fish.

How can plant spines and bird migrations be categorized as adaptations?
(A)

Plant spines a structural adaptation, while the bird migration is a behavioral adaptation.

(B)

Bird migration is a structural adaptation, while the plant spines is a behavioral adaptation.

(C)

They are both structural adaptations.

(D)

They are both behavioral adaptations.

Which piece of evidence BEST explains WHY the darker English peppered moths were more likely to survive during the
Industrial Revolution?
(A)

Prior to the 19th century, the most common type of this moth was cream-colored with darker spots. Few
peppered moths displayed a mutation of being grey or black.

(B)

As the Industrial Revolution changed the environment, the appearance of the peppered moth changed.
The darker-colored moths, which were rare, began to thrive in the urban atmosphere.

(C)

Their sooty color blended in with the trees stained by industrial pollution. Birds couldn't see the dark
moths, so they ate the cream-colored moths instead.

(D)

The cream-colored moths began to make a comeback after the United Kingdom passed laws that
limited air pollution.

This article is available at 5 reading levels at https://newsela.com.

5

6

Which situation is MOST likely to cause sympatric speciation?
(A)

Galapagos tortoises developing differently on 2 different islands

(B)

changes in 2 deer populations after an earthquake separates them

(C)

a forest bird population dividing into 2 as they eat different seeds

(D)

Oceania splitting up to separate Koalas and Tasmanian tigers

Read the selection below.

Some adaptations, on the other hand, become useless. These adaptations are vestigial:
remaining but functionless. Whales and dolphins have vestigial leg bones, the remains of an
adaptation (legs) that their ancestors used to walk.
Why did the author include this selection?

7

(A)

to show that certain animal species don't need any structural adaptations in order to survive

(B)

to introduce the idea that animals can have structural adaptations that they wind up not needing

(C)

to highlight the importance of environmental changes on adaptions and exaptations

(D)

to provide support for the idea that ocean animals are more likely to have useless adaptations

Some fish that live in pitch-dark caves have things that look like eyes but do not see.
Are their eyes best described as an exaptation or a vestigial adaptation?

8

(A)

an exaptation because the eyes no longer have a useful function

(B)

an exaptation because the eyes changed once fish moved into caves

(C)

a vestigial adaptation because the eyes no longer have a useful function

(D)

a vestigial adaptation because the eyes changed once fish moved into caves

What is the MOST LIKELY reason the author included the information about the blue butterfly and the red ants?
(A)

to illustrate that coadaptation does not ensure survival

(B)

to explain why coadaptation causes animals to change the food that they eat

(C)

to describe the negative impact that humans have had on endangered species

(D)

to suggest that southern England experiences a lot of co-extinction

This article is available at 5 reading levels at https://newsela.com.

Answer Key
1

Which choices could be considered adaptations?
1.
2.
3.
4.

2

3

4

a frog having strong jumping legs
a giraffe stretching its neck to eat
a bear hibernating in winter
a bird having long feathers for flight

(A)

1, 2 and 3

(B)

2, 3 and 4

(C)

1, 3 and 4

(D)

1, 2 and 4

Which paragraph in the section "Speciation" BEST supports the idea that animals can adapt in ways that allow multiple species
to survive together in a common area?
(A)

Sometimes, an organism develops an adaptation or set of adaptations that create an entirely new
species. This process is known as speciation.

(B)

The wide variety of marsupials in Oceania is an example of how organisms adapt to an isolated habitat.
Marsupials, mammals that carry their young in pouches, arrived in Oceania before the land split with
Asia. Placental mammals, animals that carry their young in the mother's womb, came to dominate every
other continent, but not Oceania.

(C)

Koalas, for instance, adapted to feed on eucalyptus trees, which are native to Australia. The extinct
Tasmanian tiger was a carnivorous marsupial and adapted to the niche filled by big cats like tigers on
other continents. Marsupials in Oceania are an example of adaptive radiation, a type of speciation in
which species develop to fill a variety of empty ecological niches.

(D)

The cichlid fish found in many of Africa's lakes exhibit another type of speciation, sympatric
speciation. Sympatric speciation is the opposite of physical isolation. It happens when species
share the same habitat. Adaptations have allowed hundreds of varieties of cichlids to live in
Lake Malawi. Each species of cichlid has a unique, specialized diet: One type of cichlid may eat
only insects, another may eat only algae, another may feed only on other fish.

How can plant spines and bird migrations be categorized as adaptations?
(A)

Plant spines a structural adaptation, while the bird migration is a behavioral adaptation.

(B)

Bird migration is a structural adaptation, while the plant spines is a behavioral adaptation.

(C)

They are both structural adaptations.

(D)

They are both behavioral adaptations.

Which piece of evidence BEST explains WHY the darker English peppered moths were more likely to survive during the
Industrial Revolution?
(A)

Prior to the 19th century, the most common type of this moth was cream-colored with darker spots. Few
peppered moths displayed a mutation of being grey or black.

(B)

As the Industrial Revolution changed the environment, the appearance of the peppered moth changed.
The darker-colored moths, which were rare, began to thrive in the urban atmosphere.

(C)

Their sooty color blended in with the trees stained by industrial pollution. Birds couldn't see the
dark moths, so they ate the cream-colored moths instead.

(D)

The cream-colored moths began to make a comeback after the United Kingdom passed laws that
limited air pollution.

This article is available at 5 reading levels at https://newsela.com.
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Which situation is MOST likely to cause sympatric speciation?
(A)

Galapagos tortoises developing differently on 2 different islands
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a forest bird population dividing into 2 as they eat different seeds
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Oceania splitting up to separate Koalas and Tasmanian tigers

Read the selection below.
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remaining but functionless. Whales and dolphins have vestigial leg bones, the remains of an
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Some fish that live in pitch-dark caves have things that look like eyes but do not see.
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(A)

an exaptation because the eyes no longer have a useful function

(B)

an exaptation because the eyes changed once fish moved into caves

(C)

a vestigial adaptation because the eyes no longer have a useful function

(D)

a vestigial adaptation because the eyes changed once fish moved into caves

What is the MOST LIKELY reason the author included the information about the blue butterfly and the red ants?
(A)

to illustrate that coadaptation does not ensure survival

(B)

to explain why coadaptation causes animals to change the food that they eat

(C)

to describe the negative impact that humans have had on endangered species

(D)

to suggest that southern England experiences a lot of co-extinction

This article is available at 5 reading levels at https://newsela.com.

Environmental Adaptations
In the table below, describe the different environments below and determine adaptations that would help plants
and animals survive in those environments.
Environment
Polar Zones
&
Tundra

Caves/Caverns

Forests

Jungles

Deserts

Oceans

Freshwater
Lakes, rivers,
streams, and
ponds

Description
●
●
●
●
●

Frigid, cold
Ice and snow, rocky
Few plants or no plants
Long periods of sun
Long periods without sun

Adaptation(s) - Purpose
● Blubber - warmth, energy source
● Thick Fur - warmth
● White fur/feathers - camouflage

Environmental Adaptations
Create a hybrid organism that could survive in three of the above environments.
Adaptations

Sketch/draw a picture of your organism below.

Environment

Purpose of Adaptation

Environmental Adaptations
Questions:
1. What three environments did you pick, and why did you pick these environments?
a. Environment 1:

b. Environment 2:

c. Environment 3:

2. How will your organism’s adaptations help them with the following conditions?
a. Finding food/nutrition?

b. Safety from predators?

c. Attracting a mate?

d. Weather and climate conditions of the environments?

3. Write a brief description of your organism, its adaptations, and how it survives in the three environments
it can live in.

ANIMALS

The bad-breath defense
Caterpillars that munch tobacco fend off predatory spiders by exhaling nicotine

Tobacco hornworm caterpillars eat tobacco plants, which contain nicotine. Scientists identified a gene that
helps the caterpillars move nicotine in their gut to their breath. The insects’ breath is bad enough to repel
wolf spiders that normally would eat them.
DANIEL SCHWEN / WIKIMEDIA COMMONS

By Stephen Ornes
January 16, 2014 at 9:25 am

Bad breath can save a life. For caterpillars, anyway.
Tobacco hornworm caterpillars are plump, striped insects that feast on a type of wild tobacco
plant. That meal provides more than nutrients. It also makes the insects’ breath so stinky that
some predators flee.

“I think it’s actually the first example of using bad breath as a defense,” Ian Baldwin told Science
News. But, he added, “I’m sure that everybody has had a personal encounter of something
similar.”
Baldwin is a chemical ecologist. That’s a scientist who studies how living things use chemicals
to survive in their environment. He is based at the Max Planck Institute for Chemical Ecology in
Jena, Germany. His team reported on the caterpillars’ stinky defense December 30 in the
Proceedings of the National Academy of Sciences.
Many types of tobacco plants contain the chemical nicotine. This is the highly addictive
ingredient in cigarettes that gives smokers a buzz of pleasure. It’s also a natural poison that
helps plants fight pests. At one time many farmers even used it as a pesticide. But the nicotine
levels in tobacco plants don’t kill the hornworms. In fact, the insects harness it as a chemical
bodyguard.
Baldwin’s team found the bad-breath defense by comparing insects raised on normal tobacco
plants with others that had dined on tobacco plants genetically modified to produce no
nicotine.
Every living organism contains genes. Tucked inside almost every cell, genes carry the
information that instructs each cell on what it should do. Some genes in tobacco tell it how and
when to make nicotine. Baldwin and his coworkers changed these genes in some plants so that
they no longer make nicotine.
When a hornworm caterpillar ate normal tobacco leaves, the insect’s breath — which comes
out of tiny structures called spiracles — turned nasty, the scientists found.
That halitosis (another word for bad breath) was strong enough to drive away wolf spiders.
These predators normally would feast on hornworms. But now the spiders “just touch them —
uff! — and jump away,” Baldwin told Science News.
At an outdoor site in Utah, the scientists placed the genetically modified plants alongside
others that make nicotine. Caterpillars that fed on the ordinary plants were more likely to stay
alive at night. But those dining on nicotine-free leaves disappeared in larger numbers. Wolf
spiders were eating them up, the researchers discovered.

The scientists wanted to know how the caterpillars turned nicotine into a defense for
themselves. They identified a gene that helped caterpillars move nicotine out of their gut so it
could be puffed out in their breath.
In the lab, the biologists placed wolf spiders and hornworms together in a dish. The spiders
attacked. But they quickly fled if the caterpillars had been eating ordinary tobacco leaves. Not
so for caterpillars that had been eating tobacco genetically modified to block the insect’s use of
nicotine as a self-defense. Those caterpillars became the spiders’ lunch.
Ecologists have been studying hornworm caterpillars for a long time. In fact, the insect should
be “depressingly familiar” by now, May Berenbaum told Science News. She is an entomologist,
or insect scientist, at the University of Illinois at Urbana-Champaign. She points out that
Baldwin and his coworkers were able to learn something new because they started by studying
caterpillars in the wild.
The bad breath defense, she says, “would never have been uncovered in just the lab.”

Power Words
ecology A branch of biology that deals with the relations of organisms to one another and to
their physical surroundings. A scientist who works in this field is called an ecologist.
entomology The scientific study of insects. One who does this is an entomologist.
gene A segment of DNA that codes, or holds instructions, for producing a protein. Offspring
inherit genes from their parents. Genes influence how an organism looks and behaves.
halitosis Bad breath.
pesticide A chemical or mix of compounds used to kill insects, rodents or other organisms
harmful to cultivated plants, pets or livestock, or unwanted organisms that infest homes,
offices, farm buildings and other protected structures.
spiracle Pores on the body of an insect that allow for the exchange of gases.
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Writing Prompt: The scientists in this article are chemical ecologists. They study how living

organisms use chemicals in their environment. What other organisms might they study that use
chemicals in the wild? How do these chemicals help those organisms survive? How could studying
chemicals created and used by animals and plants be helpful to society?

